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u = (u1, · · · , uS)
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C ′(d) < p,
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pq − Cj(q) ≥ p(q + ε) − Cj(q + ε),
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(qp− Ci(q)) ≥ q̃p− Ci(q̃)
> q̃p′ − Ci(q̃)= max
q∈[0,d]
(qp′ − Ci(q)).
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pj , j = 1, 2
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{qp∗1 − C1(q)} < max
q∈[0,d]






q̂1 ∈ Q̂1(p∗1 + ε̄)
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= min{p, max(q ∈ Q̂1(p)) + max(q ∈ Q̂2(p)) ≥ d},
I+
def
























q1 + q2 = d
ª³xj}®ek}#T
giT}xg
















q1 + q2 = d
¦
 Y'ek}X kW|goT}Y|WmoY/±dn sCk}eUxj}xu cfeon~e(dcgiTWYO¨©su~ s£n~jWw5|Wmisu|$sCeon¥gin sCj³¦
  ¾ p ¾  rÍ r ¾   ' P"!3&>]




 	@/>e * "! !f  *
$
,#,	C	9   /\ 
!f" ! *  %4 
  6 !f,    	9  "!#
$
 6 #,	7m>e  /    43#






>] / =  * 	  %4'
  1 ' 
23-  
pmax < min{p ∈ I}
(   º 8(¿ º    ¿CW º
$
  * "  / !f"7.e
((q∗1 , pmax), (q
∗






 *  =  * 	\,%''
: 1 ' - '\






 -  
pmax = min{p ∈ I} $
 !








 *  =  * 	 ,%''






 -  
pmax > min{p ∈ I}









p∗ ∈ I $ p∗ ≤ pmax




1 $ q2 ≤ q∗2 $
* 	  	9

  




∗) $ q2 ∈ Q̂2(p∗) $

  








 *  =  * 	h,%4'
  1 ' -


























































j=1 max(q ∈ Q̂j(p)) ≥ d},
I+ = max{p,
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j=1 min(q ∈ Q̂j(p)) ≤ d}.
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(   º 8(¿ º    ¿CW º
$
  * "  / !f"7.e
((q∗1 , pmax), · · · , (q
∗
S , pmax)) $>]

	
q∗j ∈ Q̂j(pmax), j = 1, · · · ,S $
 *  =  * 	 ,%''







 -  
pmax = min{p ∈ I} $
 * "  /!f"7.e





Q̂j(pmax), j = 1, · · · ,S
 *  =  * 	<,%''
: 1 ' - Mh 	9  * 9>e 	9   ∑S
j=1 q
∗





 -  
pmax > min{p ∈ I}
(   º 8Uqpqp & » uW º
$
 * "  /5!m"K.V
((q∗1 , p
∗), · · · , (q∗S , p
∗)) $* ,	  	9
p∗ ∈ I $ p∗ ≤ pmax
 6 >q	',	) 6  * 8,,#
(q1, · · · , qS) $ qj ≤ q∗j , j =




   ∑S




∗), j = 1, · · · ,S $

    










 *  =  * 	h,%4'
  1 ' -
ÜÜ ×s}õ¡ètiî
    **  	









pmax > min{p ∈ I}
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j=1 max{q ∈ Q̂j(p)}
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q∗1 ≥ 3, q
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2 ≥ 1, q
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3 ≥ 2, q
∗






Q̂1(20) = 3, q2 ∈ Q̂2(20) = [0, 5], q3 ∈ Q̂3(20) = 2, q4 ∈ Q̂4(20) = [4, 5], q5 = 0,










q1 = 3, q2 = 1, q3 = 2, q4 =








q1 = 3, q2 = 0, q3 = 2, q4 = 5, q5 = 0.
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qj(p) = max{q ≥ 0, pj(q) ≤ p},
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p1(q) = α1q + β1
xj}
p2(q) = α2q + β2, α1 ≥ 0, α2 ≥ 0,
































p1(q1) + p2(q2) ≤ p, q1 + q2 = d.
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d(α2β1 + α1β2 + α1α2d)
α2 + α1
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(2dc1 − p)(2pc1 − 2c1c2d+ c2p).
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JS1(a1, b1, a2, b2) =
(b1 + b2 + d)(a1b2 + a1d− b1a2)
(a1 + a2)2
−





JS2(a1, b1, a2, b2) =
(b1 + b2 + d)(a2b1 + a2d− b2a1)
(a1 + a2)2
−
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a∗j > 0, b
∗
j > 0












(1 + 2c2a1)(a1 + 2c1a2a1 − a2)d




(1 + 2c1a2)(a2 + 2c2a1a2 − a1)d
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(β1 − β2 − 2α2d)( (β2 + 2α2d)(α1 − α2) + β1(3α2 + α1) − 2c1(α1 + α2) ) = 0
β1(α1 + 2α2) − α2(β2 + 2α2d) − c1(α1 + α2)) = 0
(β2 − β1 − 2dα1)( (β1 + 2α1d)(α2 − α1) + β2(3α1 + α2) − 2c2(α1 + α2) ) = 0
β2(2α1 + α2) − α1(β1 + 2α1d) − c2(α1 + α2)) = 0
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p = (p1(·), · · · , pS(·))
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JSj = pj(qj1 + qj2).(qj1 + qj2) − Cj .(qj1 + qj2).
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(p1(·), p2(·))



























q11 + q21 = d1, q12 + q22 = d2,
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α1 + α2 = 0
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q11 + q12 =
−2β1 + 2β2 + 3α2.(d1 + d2) + δ22 − δ12
3(α1 + α2)
,
q21 + q22 =
2β1 − 2β2 + 3α1.(d1 + d2) + δ12 − δ21
3(α1 + α2)
.


















2 + (β1 − C1)x, α2y




































































 "!#  
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n1((n1 − 3β1)d− 2α1n1)
9d3
= 0,
−4α1n1 + 3d(n1 − 2β1)
9d2
= 0,
n2((n2 − 3β2)d− 2α2n2)
9d3
= 0,






























uPj = γj(uM1 , uM2), j = 1, 2
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JM1(uM1 , uP1 , uP2)
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JM1(uM1 , uP1), JM2(uM2 , uP1), JS1(uM1 , uM2 , uP1).
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= 0, i = 1, 2.
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JM1(uM1 , uP1 , uP2), JS1(uM1 , uP1), JS2(uM1 , uP2).
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